All solutions were prepared using ultrapure water collected on a JEM-1400 (JEOL) operated at 100 ~ 120 kV. Raman spectra were collected from sample solutions in a cuvette (pathlength = 1.00 cm) on an R-3000HR spectrometer (Raman Systems Inc.) using red LED laser (λ = 785 nm). Ultraviolet-visible (UV-vis) spectra were collected on a Cary 100 spectrophotometer. 
. UV-Vis spectra of synthetic mixture with (lower panel, (Au@Ag)@PPy NPs) and without (upper panel, Ag@PPy) AuNP seeds. Spectra were taken at 0, 1 h, 2 h, 4 h and 12 h after addition of AgNO 3 . The latter spectra were collected after the solution was diluted 10 times. 
